DATA SYNTHESIS: Thirty articles met inclusion criteria, 28 of which examined educational tools. Of these, 13 articles involved patients in content creation or tool delivery, with only 6 studies involving patients in both. While many of these studies (10 studies) demonstrated an improvement in patient comprehension, few studies found improvement in patient adherence despite their engagement. A few studies demonstrated an improvement in self-efficacy (2 studies) and a reduction in unplanned visits (3 studies).
CONCLUSIONS: Improving patient engagement through the use of media, visual aids, or by involving patients when creating or delivering a discharge tool improves comprehension. However, further studies are needed to clarify the effect on patient experience, adherence, and healthcare utilization postdischarge. Better characterization of the level of patient engagement when designing discharge tools is needed given the heterogeneity found in current studies. Patient-centered care, defined by the Institute of Medicine as "health care that establishes a partnership among practitioners, patients, and their families to ensure that decisions respect patients' wants, needs and preferences and that patients have the education and support they need to make decisions and participate in their own care," has been recognized as an important factor in improving care transitions after discharge from the hospital. 1 Previous efforts to improve the discharge process for hospitalized patients and reduce avoidable readmissions have focused on improving systems surrounding the patient, such as by increasing the availability of outpatient follow-up or standardizing communication between the inpatient and outpatient care teams. 1, 2 In fact, successful programs such as Project BOOST and the Care Transitions Interventions™ provide healthcare institutions with a "bundle" of evidence-based transitional care guidelines for discharge: they provide postdischarge transition coaches, assistance with medication self-management, timely follow-up tips, and improved patient records in order to improve postdischarge outcomes. 3, 4 Successful interventions, however, may not provide more services, but also engage the patient in their own care. 5, 6 The impact of engaging the patient in his or her own care by providing patient-friendly discharge instructions alone, however, is unknown.
A patient-centered discharge may use tools that were designed with patients, or may involve engaging patients in an interactive process of reviewing discharge instructions and empowering them to manage aspects of their own care after leaving the hospital. This endeavour may lead to more effective use of discharge instructions and reduce the need for additional or more intensive (and costly) interventions. For example, a patient-centered discharge tool could include an educational intervention that uses the "teach-back" method, in which patients are asked to restate in their own words what they thought they heard, or in which staff use additional media or a visual design tool meant to enhance comprehension of discharge instructions. 6, 7 Visual aids and the use of larger fonts are particularly useful design elements for improving comprehension among non-English speakers and patients with low health literacy, who tend to have poorer recall of instructions. [8] [9] [10] What may constitute essential design elements to include in a discharge instruction tool, however, is not clear.
Moreover, whether the use of discharge tools with a specif-ic focus on patient engagement may improve postdischarge outcomes is not known. Particularly, the ability of patient-centered discharge tools to improve outcomes beyond comprehension such as self-management, adherence to discharge instructions, a reduction in unplanned visits, and a reduction in mortality has not been studied systematically. The objective of this systematic review was to review the literature on discharge instruction tools with a focus on patient engagement and their impact among hospitalized patients.
METHODS
The Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) Statement was followed as a guideline for reporting throughout this review. 
Inclusion Criteria
We included all English-language studies with patients admitted to the hospital irrespective of age, sex, or medical condition, which included a control group or time period and which measured patient outcomes within 3 months of discharge. The 3-month period after discharge is often cited as a time when outcomes could reasonably be associated with an intervention at discharge. 2 
Exclusion Criteria
Studies that did not have clear implementation of a patient-centered tool, a control group, or those whose tool was used in the emergency department or as an outpatient were excluded. Studies that included postdischarge tools such as home visits or telephone calls were excluded unless independent effects of the predischarge interventions were measured. Studies with outcomes reported after 3 months were excluded unless outcomes before 3 months were also clearly noted. All searches were entered into Endnote and duplicates were removed. A 2-stage inclusion process was used. Titles and abstracts of articles were first screened for meeting inclusion and exclusion criteria by 1 reviewer. A second reviewer independently checked a 10% random sample of all the abstracts that met the initial screening criteria. If the agreement to exclude studies was less than 95%, criteria were reviewed before checking the rest of the 90% sample. In the second stage, 2 independent reviewers examined paper copies of the full articles selected in the first stage. Disagreement between reviewers was resolved by discussion or a third reviewer if no agreement could be reached.
Data Analysis and Synthesis
The following information was extracted from the full reference: type of study, population studied, control group or time period, tool used, and outcomes measured. Based on the National Health Care Quality report's priorities and goals on patient and/or family engagement during transitions of care, educational tools were further described based on method of teaching, involvement of the care team, involvement of the patient in the design or delivery of the tool, and/or the use of visual aids. 12 All primary outcomes were classified according to 3 categories: improved knowledge/comprehension, patient experience (patient satisfaction, self-management/ efficacy such as functional status, both physical and mental), and health outcomes (unscheduled visits or readmissions, adherence with medications, diet, exercise, or follow-up, and mortality).
No quantitative pooling of results or meta-analysis was done given the variability and heterogeneity of studies reviewed. However, following guidelines for Effect Practice and Organisation of Care (EPOC) Risk of Bias criteria, 13 studies that had a higher risk of bias such as uncontrolled before-after studies or studies with only 1 intervention or control site (historical controls, eg) were excluded from the final review because of the difficulties in attributing causation. Only primary outcomes were reported in order to minimize type II errors.
RESULTS
Our search revealed a total of 3699 studies after duplicates had been removed ( Figure) . A total of 714 references were included after initial review by title and abstract and 30 studies after full-text review. Agreement on a 10% random sample of all abstracts and full text was 79% (k=0.58) and 86% (k=0.72), respectively. Discussion was needed for fewer than 100 references, and agreement was subsequently reached for 100%.
There were 22 randomized controlled trials and 8 nonrandomized studies (5 nonrandomized controlled trials and 3 controlled before-after studies). Most of these studies were conducted in the United States (13/30 studies), followed by other European countries (5 studies), and the United Kingdom (4 studies). A large number of studies were conducted among patients with cardiovascular disease or risk factors (10 studies), followed by postsurgical patients such as coronary artery bypass graft surgery or orthopaedic surgery (5 studies). Five of 30 studies were conducted among individuals older than 65 years. Most studies excluded patients who did not speak English or the country's official language; only 3 studies included patients with limited literacy, patients who spoke other languages, or caregivers if the patients could not communicate.
Most studies tested the impact of educational discharge interventions (28 of 30 studies) ( Table 1) . Quite often, it was a member of the research team who carried out the patient education. Only 3 studies involved multiple members of the care team in designing or reviewing the discharge tool with the patient. Almost half (12 studies) targeted multiple aspects of postdischarge care, including medications and side effects, signs and symptoms to consider, plans for follow-up, dietary restrictions, and/or exercise modifications. Many (19 studies) provided education using one-on-one teaching in association with a discharge tool, accompanied by a written handout (13 studies), audiotape (2 studies), or video (3 studies). While 13 studies had patients involved in creating what content was discussed and 14 studies had patients involved in the delivery of the tool, only 6 studies had patients involved in both design and delivery of the tool. Nine studies also used visual aids such as pictures, larger font, or use of a tool enhanced for patients with language barriers or limited health literacy.
Among all 30 studies included, 16 studies tested the impact of their tool on comprehension postdischarge, with 10 studies demonstrating an improvement among patients who had received the tool (Table 2) . Five studies evaluated healthcare utilization outcomes such as readmission, length of stay, or physician visits after discharge and 2 studies found improvements. Twelve studies also studied the impact on adherence with medications, diet, exercise, or follow-up instructions postdischarge. However, only 4 of these 12 studies showed a positive impact. Only 2 studies tested the impact on a patient's ability to self-manage once at home, and both studies reported positive statistical outcomes. Few studies measured patient experience (such as patient satisfaction or improvement in self-efficacy) or mortality postdischarge.
DISCUSSION/CONCLUSION
Our systematic review found 30 studies that engaged patients during the design or the delivery of a discharge instruction tool and that tested the effect of the tool on postdischarge outcomes.
6-10,14-38 Our review suggests that there is sufficient evidence that patient-centered discharge tools improve comprehension. However, evidence is currently insufficient to determine if patient-centered tools improve adherence with discharge instructions. Moreover, though limited studies show promising results, more studies are needed to determine if patient engagement improves self-efficacy and • Follow up post discharge more than 3 months (34)
• Tool also implemented post discharge (90)
• No discharge tool used (380)
• Not a patient centered tool (35) • Multiple tools implemented (14) • No outcome measured or statistical testing performed (2)
• Same study in different population with same result (1) 30 studies Final Included
Total references 4015
References Included 714 healthcare utilization after discharge. A major limitation of current studies is the variability in the level of patient engagement in tool design or delivery. Patients were involved in the design mostly through targeted development of a discharge management plan and the delivery by encouraging them to ask questions. Few studies involved patients in the design of the tool such that patients were responsible for coming up with content that was of interest to them. The few that did, often with the additional use of video media, demonstrated significant outcomes. Only a minority of studies used an interactive process to assess understanding such as "teach-back" or maximize patient comprehension such as visual aids. Even fewer studies engaged patients in both developing the discharge tool and providing discharge instructions.
Several previous studies have demonstrated that most complications after discharge are the result of ineffective communication, which can be exacerbated by lack of fluency in English or by limited health literacy. 2,39-43 As a result, poor understanding of discharge instructions by patients and their caregivers can create an important care gap. 44 Therefore, the use of patient-centered tools to engage patients at discharge in their own care is needed. How to engage patients consistently and effectively is perhaps less evident, as demonstrated in this review of the literature in which different levels of patient engagement were found. Many of the tools tested placed attention on patient education, sometimes in the context of bundled care along with home visits or follow-up, all of which can require extensive resources and time. Providing patients with information that the patients themselves state is of value may be the easiest refinement to a discharge educational tool, although this was surprisingly uncommon. 6, 9, 10, 17, 23, 33, 37 Only 2 studies were found that engaged patients in the initial stage of design of the discharge tool, by incorporating information of interest to them. 23, 32 For example, a study testing the impact of a computer-generated written education package on poststroke outcomes designed the information by asking patients to identify which topics they would like to receive information about (along with the amount of information and font size). 23 Secondly, although most of the discharge tools reviewed included the use of one-on-one teaching and the use of media such as patient handouts, these tools were often used in such a way that patients were passive recipients. In fact, studies that used additional video media that incorporated personalized content were the most likely to demonstrate positive outcomes. 17, 34 The next level of patient engagement may therefore be to involve the patient as an interactive partner when delivering the tool in order to empower patients to self-care. For example, 1 study designed a structured education program by first assessing lifestyle risk factors related to hypertension that were modifiable along with preconceived notions through open-ended questions during a one-on-one interview. 37 Patients were subsequently educated on any knowledge deficits regarding the management of their lifestyle. Another level of patient engagement may be to use visual aids during discussions, as a well-known complement to verbal instructions. 45, 46 For example, in a controlled study that randomized a ward of elderly patients with 4 or more prescriptions to predischarge counseling, the counseling session aimed to review reasons for their prescriptions along with corresponding side effects, doses, and dosage times with the help of a medicine reminder card. Other uses of visual aid tools identified in our review included the use of pictograms or illustrations or, at minimum, attention to font size. 7, 8, 16, 29, 33, 35 In the absence of a visual aid, asking the patient to repeat or demonstrate what was just communicated can be used to assess the amount of information retained. 18, 33 An important result discovered in our review of the literature was also the lack of studies that tested the impact of discharge tools on usability of discharge information once at home. Conducting an evaluation of the benefits to patients after discharge can help objectify vague outcomes like health gains or qualify benefits in patient's views. This might also explain why many studies with documented patient engagement at the time of discharge were able to demonstrate improvements in comprehension but not adherence to instructions. Although patients and caregivers may understand the information, this comprehension does not necessarily mean they will find the information useful or adhere to it once at home. For example, in 1 study, patients discharged with at least 1 medication were randomized to a structured discharge interview during which the treatment plan was reviewed verbally and questions clarified along with a visually enhanced treatment card. 26 Although knowledge of medications increased, no effect was found on adherence at 1 week postdischarge. However, use of the treatment card at home was not assessed. Similarly, another study tested the effect of an individualized video of exercises and failed to find a difference in patient adherence at 4 weeks. 28 The authors suggested that the lack of benefit may have been because patients were not using the video once at home. This is in contrast to 2 studies that involved patients in their own care by requiring them to request their medication as part of a self-medication tool predischarge. 16, 30 Patients were engaged in the process such that increasing independence was given to patients based on their demonstration of understanding and adherence to their treatment while still in the hospital, a learning tool that can be applied once at home. Feeling knowledgeable and involved, as others have suggested, may be the intermediary outcomes that led to improved adherence. 47 It is also possible that adherence to discharge instructions may vary based on complexity of the information provided, such that instructions focusing solely on medication use may require less patient engagement than discharge instructions that include information on medications, diet, exercise modifications, and follow-up. 48 Our review has a few limitations. Previous systematic reviews have demonstrated that bundled discharge interventions that include patient-centered education have a positive effect on outcomes postdischarge.
2,5 However, we sought to describe and study the individual and distinct impact of patient engagement in the creation and delivery of discharge tools on outcomes postdischarge. We hoped that this may provide others with key information regarding elements of patient engagement that were particularly useful when designing a new discharge tool. The variability of the studies we identified, however, made it difficult to ascertain what level of patient engagement is required to observe improvements in health outcomes. It is also possible that a higher level of patient engagement may have been used but not described in the studies we reviewed. As only primary outcomes were included, we may have underestimated the effect of patient-centered discharge tools on outcomes that were reported as secondary outcomes. As we were interested in reviewing as many studies of patient-centered discharge tools as possible, we did not assess the quality of the studies and cannot comment on the role of bias in these studies. However, we excluded studies with study designs known to have the highest risk of bias. Lastly, we also cannot comment on whether patient-centered tools may have an effect on outcomes more than 3 months after a hospital discharge. However, several studies included in this review suggest a sustained effect beyond this time period. 8, 25, 32, 37 Patient-centered discharge tools in which patients were engaged in the design or the delivery were found to improve comprehension of but not adherence with discharge instructions. The perceived lack of improved adherence may be due to a lack of studies that measured the usefulness and utilization of information for patients once at home. There was also substantial variability in the extent of patient involvement in designing the style and content of information provided to patients at discharge, as well as the extent of patient engagement when receiving discharge instructions. Future studies would benefit from detailing the level of patient engagement needed in designing and delivery of discharge tools. This information may lead to the discovery of barriers and facilitators to utilization of discharge information once at home and lead to a better understanding of the patient's journey from hospital to home and onwards.
